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Abstract
Patients are increasingly using online social networks (ie, social media) to connect with other patients and health care
professionals—a trend called peer-to-peer health care. Because online social networks provide a means for health care professionals
to communicate with patients, and for patients to communicate with each other, an opportunity exists to use social media as a
modality to deliver behavioral interventions. Social media-delivered behavioral interventions have the potential to reduce the
expense of behavioral interventions by eliminating visits, as well as increase our access to patients by becoming embedded in
their social media feeds. Trials of online social network-delivered behavioral interventions have shown promise, but much is
unknown about intervention development and methodology. In this paper, we discuss the process by which investigators can
translate behavioral interventions for social media delivery. We present a model that describes the steps and decision points in
this process, including the necessary training and reporting requirements. We also discuss issues pertinent to social media-delivered
interventions, including cost, scalability, and privacy. Finally, we identify areas of research that are needed to optimize this
emerging behavioral intervention modality.
(J Med Internet Res 2016;18(1):e24)   doi:10.2196/jmir.5086
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Introduction
The term Web 2.0, coined in 1999, refers to Web technology
that allows users to interact and create content in virtual
communities, which represents a divergence from static websites
that only allow users a passive role as consumers of information.
Social media is a broad example of Web 2.0 and refers to online
social networking sites such as Facebook, Twitter, Reddit,
Pinterest, and Instagram, as well as blogs and message boards,
all of which are tools that allow users to engage with one another
and generate their own content. Social media usage has exploded
in recent years such that it is nearly ubiquitous, with 89% of
US adults now using the Internet and the majority of those (74%)
having at least one social network account [1,2]. Prevalence of
social media use is highest among younger adults. The Pew
Internet Project reported in January 2014 that 89% of
18-29-year-olds use online social networking sites compared
to 82% of 30-49-year-olds, 65% of 50-64-year-olds, and 49%
of adults aged 65 years or older [2]. Similar rates of use of social
media have been reported for men (74%) and women (76%),
and among blacks (75%), Hispanics (80%), and whites (70%)
[3]. The vast majority of users log into their preferred networks
daily [4]. In fact, Facebook recently reported that US adult users
spend, on average, 40 minutes a day on Facebook [5].
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Online social network use is no longer limited to keeping in
touch with friends and family; many users now seek and
exchange information about health [6], parenting [7], and a wide
variety of other topics. The 2011 Pew Internet Survey found
that 34% of Internet users have read a commentary or experience
about health or medical issues on a website or blog [8]. People
are not just in search of health information on the Internet, but
are also in search of other patients [9]. The US Department of
Health and Human Services Chief Technology Officer,
Susannah Fox, labeled this emerging trend as “peer-to-peer
health care” and explains, “Patients know things—about
themselves, about treatments—and they want to share what they
know to help other people.” Fox refers to “peer-to-peer health
care” as “the most exciting innovation in health care today”
[10]. That social media provides a means for health care
professionals to communicate with patients and for patients to
communicate with each other presents an opportunity to use
this modality to deliver behavior change programs.
Figure 1. The process of adapting a behavioral intervention for social media delivery.
Scheduling constraints, family obligations, and lack of
transportation negatively impact attendance in traditional
in-person behavior change interventions [11]. The burden of
the traditional intervention modality centers around the clinic
visits (eg, high frequency and long duration) [12]. Delivering
behavioral interventions via an online social network
circumvents many of these barriers by reducing or eliminating
visits. Using online social networks as a behavioral intervention
modality allows us to take advantage of how embedded online
social networking is in people’s lives. People can participate as
part of their usual social media routine rather than carve out
large chunks of time from their usual activities to participate.
The absence of scheduled meetings allows people to engage
flexibly each day, when the time is best for them. Advice,
support, and cues can be provided in the moment, when
participants need it the most. The ability to be “in the
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participant’s pocket” and deliver real-time counseling and
support has great potential for changing behavior.
Using online social networks to deliver behavioral interventions
is a relatively new idea, thus much work with regard to design,
content, implementation, and reporting of trial outcomes and
engagement is needed. In this paper, we discuss the process by
which investigators can translate behavioral interventions for
social media delivery. We present a model (see Figure 1) that
describes the steps and decision points in this process, including
the necessary training and reporting requirements. We also
discuss issues pertinent to social media-delivered interventions,
including cost, scalability, and privacy. Finally, we identify
areas of research that are needed to optimize this new behavioral
intervention modality.
Defining the Parameters of the Social
Media-Delivered Intervention
Online Social Network as Primary Delivery Modality
Versus Supportive Adjunct
In the context of behavioral interventions, an online social
network may be (1) the primary modality of intervention, (2)
one modality in a multimodal intervention, or (3) a supportive
adjunct to an intervention that is primarily utilizing another
modality (eg, visits, telephone, mobile app, and text messaging).
When an online social network is the primary intervention
modality, all intervention content is delivered via the online
social network. This means all intervention content must be in
a format that is consistent with formats typically used in that
online social network. For example, on Twitter, posts are limited
to 140 characters and often include links to webpages with more
information. On Facebook, no character limit is in place and
use of links, videos, and pictures is common. On Instagram, all
content is in the form of photos or videos, and on YouTube, all
content is video.
When an online social network is one modality in a multimodal
intervention, some, but not necessarily all, key active ingredients
of the behavioral intervention are delivered via the online social
network. In this type of intervention, the content meant for social
media delivery would need to be converted into a format that
is consistent with content typically circulated in the target online
social network.
When the online social network is an adjunct to an intervention
that is delivered primarily via another modality, it might provide
resources and information to users but not active ingredients of
the intervention. Still, in this scenario, all resources (eg, links
and tips) and information need to be converted into an
appropriate format for the target online social network. For
successful translation, the research team must be familiar with
not only the features and capabilities of the online social
network, but also with the norms of their target audience on
that social network. Clearly reporting the role of the online
social network in the intervention and the origin and purpose
of the content disseminated via the network is essential.
Purpose of the Online Social Network
The purpose of the online social network may be to provide a
means to deliver behavioral counseling; to provide supplemental
information about behavioral strategies originally delivered via
a different intervention modality (eg, clinic visits); to maximize
attendance and retention in the intervention (eg, post reminders
for meetings and follow-ups); to provide resources (eg, a list of
local gyms for a physical activity study); to provide a place for
participants to communicate, connect, and support each other;
or any combination of the above. A major decision in
intervention planning is whether the purpose involves facilitating
participant engagement, information dissemination, or both
[13].
When engagement is a purpose of the online social network, an
engagement plan is needed. When information dissemination
is the sole purpose of the online social network, efforts to elicit
engagement are less important. In this case, a static website or
email distribution list might also serve this purpose. The critical
difference between a website and an online social network is
the ability to facilitate user engagement. An advantage of an
online social network over a static website is the ability to insert
an intervention into participants' pre-existing social media feeds.
This will only be the case, though, if the participants are regular
users of the target social media platform. The combination of
engagement and information dissemination may be the most
effective approach, given studies showing that engagement in
an online social network is associated with better outcomes on
clinical end points [14-16].
Host- Versus User-Generated Content
In designing a social media-delivered intervention, matching
the type of intervention to the purpose (eg, behavioral counseling
platform, public health campaign, or information only) is a
necessary consideration. Content in social media-delivered
interventions may be host generated [17], such that the host
generates all content and pushes it to users; user generated [18],
such that users generate all content; or host and user generated
[19,20], such that content is created by both the host and users.
Host-generated feeds are unidirectional, such as in the case of
public health campaigns, which involve a feed of information
relating to a specific topic. Examples include the US Centers
for Disease Control and Prevention (CDC) Twitter feeds (eg,
@CDC_cancer) and the Skin Cancer Foundation Facebook page
[21]. Users can comment on host posts and reply to each other’s
comments. Communities characterized primarily by
user-generated content are typically started by a host who builds
a forum for users to interact with one another, but does not
provide content and does not typically interact with users (eg,
PatientsLikeMe.com). Alternatively, a community may be
initiated by a user for similar users to exchange information
(eg, Fitbloggin Facebook page by a weight-loss blogger for
weight-loss bloggers). Communities that include content that
is both host and user generated are bidirectional such that both
hosts and users generate content and interact with one another.
Bidirectional communication is important when the purpose of
the intervention is to be able to generate conversations, answer
participant questions, help them solve problems, and/or provide
behavioral counseling. Participants should be clear on the type
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of community to which they have been invited (ie, host and/or
user generated) and the expectations for engagement.
Social Network Platform Selection
Overview
Investigators can choose a commercial social networking
platform, a commercial app that has a social networking
function, or they may create their own social network platform.
In terms of commercial platforms, many are freely available
and have large user bases, for example, Facebook and Twitter.
These two platforms have been in existence for 11 and 9 years,
respectively, and consequently have had the benefit of long
periods of refinement, user buy-in, and proven usability.
Selecting the commercial platform that is most used by the
target population will result in more openness to use and more
experienced users, which may reduce engagement barriers.
Investigators are referred to the Pew Survey of Internet and
American Life report on the demographics of users of the most
popular social media sites [22]. Alternatively, investigators may
elect to utilize the social network capabilities of commercial
mHealth apps. Many mobile apps (eg, Endomondo and
MyFitnessPal) have social networking features that can be used
to engage with participants individually and see data they have
recorded using the mobile app. Finally, investigator-designed
social network platforms, as in Brindal et al [23], can also be
used when commercial platforms do not have the functionality
to meet the intervention specifications.
Several considerations go into choosing the best platform. An
investigator-designed social network requires technical expertise
and overhead costs for development and maintenance.
Developing an engaging user interface requires a high level of
technical expertise, cost, and development time. In a recent
systematic review of weight-loss studies using online social
networks, the authors explained that discussion boards and chat
rooms used in investigator-designed websites lack the
“sophisticated, user-friendly, vibrant platforms that incorporate
a rich, pleasing, graphical environment” that are characteristic
of mainstream online social network platforms [24]. Such an
approach might be best matched for interventions that cannot
be feasibly implemented using commercially developed
platforms. An advantage of commercial platforms is that they
are free and the technical skills required for use are becoming
ubiquitous among many populations. A commercial platform
that is heavily used by the target population (eg, targeted
according to age, sex, and ethnicity) may not require extensive
participant training. Software for managing, collecting, and
analyzing social media data on many commercial platforms is
also widely available and often free. However, researchers need
to be aware of the limitations and challenges of using existing
commercial online social networks, including privacy concerns,
changing use policies, and changing data access policies. For
example, Facebook at any time can change their application
programming interface (API), which is the protocol that
describes how different software programs can interact with
Facebook. This may affect how data is extracted from Facebook
and software compatibility. Data that was once accessible via
certain means can become instantly inaccessible via those
means. Consideration of the advantages and disadvantages of
different platform options is an important step early in
intervention development. The best platform for a particular
behavioral target, intervention content, and target population
may be inappropriate for other purposes. Table 1 describes the
top nine commercial social media platforms [25-37].
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Table 1. Characteristics of existing online social media platforms.
Chat func-
tion
(yes/no)
Privacy functions allow
creation of private groups
(yes/no)
Private mes-
sages
(yes/no)
Character limitMedium of postsNumber of
users
Year
founded
Platform
YesYesYes63,206 [26]Text, video, im-
ages
1.44 billion [25]2004Facebook
NoYesYes140Text, video, im-
ages
302 million [27]2006Twitter
NoYes (private pin boards)Yes500 [29]Text, video, im-
ages
72.8 million
[28]
2010Pinterest
YesNoYes31 for captionsVideo, images100 million [30]2011Snapchat
YesYesYes600 [32]Text, images364 million [31]2002LinkedIn
NoNo, but can send content
to specific recipients
Yes2200 for captionsVideo (<15 sec),
images with cap-
tions
300 million [33]2010Instagram
YesYesYes100,000 [35]Text, video, im-
ages
300 million [34]2011Google+
NoYes (private group blog)YesNo limit in blog posts;
250 in replies; 500 in
“ask messages”
Text, video, im-
ages
420 million
users, 246 mil-
lion blogs [36]
2007Tumblr
NoNoYesN/Aa
(clips limited to <6
sec)
Video40 million [37]2013Vine
aN/A: not applicable.
Facebook
Facebook has two formats—fan pages and groups—that can be
used for behavioral intervention delivery. Fan pages are public,
where feeds can be followed when a user hits the “like” button
of the fan page. These are ideal for public health campaign
approaches. Groups, on the other hand, can be public, private
(ie, only invited members can see content), or secret (ie, only
invited members can see content, and existence of page is
hidden) and can be used to generate conversations among a
smaller group of people. A secret group is ideal when the
investigators wish to keep all aspects of the intervention
completely private.
An advantage of Facebook for behavioral intervention delivery
is that it is the most popular social networking site, with 74%
of US adults currently having an account. Participants may
already be logging in regularly, which will bring them in regular
contact with the intervention. Facebook also has settings in
which communities can be created that allow users to participate
privately even if their main account is public. Users can
participate without their online friends being aware they are a
member of the group. This might result in fewer privacy
concerns and greater intervention receipt and participation. A
drawback of Facebook is that it is not currently possible to
change the organization of content. All exchanges appear on
the “wall,” or main feed of the group page, including exchanges
between two users. This can result in a busier program feed or
deter one-on-one interactions when participants do not feel
comfortable having a side conversation appearing on the group
wall. Another drawback is that the feed in a private group is
organized in order of posts that have received the most recent
interactions, as opposed to the chronological order of posts.
This setting is not modifiable and, as a result, important content
may fall to the bottom of the feed on days with heavy posting,
making it difficult for participants to locate intervention content.
Facebook allows the moderator to “pin” a single post to the top
of the wall to circumvent this issue. Another disadvantage is
that laypersons may not trust or understand Facebook’s privacy
settings, which can affect their interest in participating in the
study [38].
A challenge specific to using fan pages on Facebook is that of
intervention receipt. Facebook adjusts the number of posts from
a fan page occurring in a user’s feed to the level of interaction
on that page by the user using a proprietary formula. This means
that a participant with low initial engagement on the page will
receive fewer updates from the page in their newsfeed and this
may continue to decline as their engagement declines.
Investigators can still boost receipt and engagement by analyzing
audience engagement frequently and tailoring the social media
strategy according to what the audience engages with most, as
discussed elsewhere [39]. This does not occur in a secret group.
Facebook settings are subject to change, thus investigators are
encouraged to review current settings at the beginning of the
study, test the setting before engaging study participants, and
keep track of any setting changes during the study. We refer
investigators to Facebook Help Center, which provides a wealth
of information about settings and privacy.
An advantage of Facebook is that it is a way to leverage
participants' close social ties given that Facebook is used to
connect to existing friend networks. This may be useful when
doing family-based interventions or interventions targeting
groups of people who are connected socially. While secret
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groups on Facebook do not leverage social support from
participants’ Facebook friends, engaging close social ties may
not always be helpful. Our previous work showed that for weight
loss, social media users felt their Facebook friends were less of
a source of weight-loss social support and more of a source of
negativity relative to their weight-loss community on Twitter
[40]. Thus, the ability to separate a health-focused online
community from users’ personal communities may be an
advantage when it comes to certain health behaviors. An
alternative approach is to allow participants to invite their trusted
Facebook friends into the intervention. As long as such
individuals have consented, this approach could take advantage
of social support from both close and loose social ties [41].
Twitter
Twitter, an online social network that allows users to
communicate via 140-character-or-less posts, is used by 23%
of Americans [2]. Twitter has been used to deliver behavioral
interventions in several studies [42,43]. The vast majority of
Twitter users (88%) communicate publicly [44], meaning their
tweets are viewable by anyone on the Internet. However, Twitter
has a protected account setting that allows users to communicate
privately. When an account is protected, the only users who
can view the content are those who have been approved by the
user. Private groups can be created on Twitter by having users
set their accounts to protected, and by only following each other.
This feature makes it highly conducive to facilitating
confidential discussions in behavioral intervention groups.
Avatars and pseudonyms can also be used to anonymize
participants' bios to fully protect participants’ privacy. Unlike
Facebook, creating a private group on Twitter requires the user
to use protected privacy settings on their accounts, and in most
cases, the user may prefer not to use their main account to
participate in the intervention. The latter approach may be ideal
because the intervention feed will then not get lost in the highly
populated newsfeeds of experienced users. The Twitter app
makes switching between accounts possible with a single click,
as opposed to requiring logging out of one account and then
into the other, as is the case with Facebook.
Users’ newsfeeds on Twitter are organized chronologically, as
opposed to by most recently engaged posts as in Facebook.
Twitter allows users to send private direct messages (DMs) to
other users, including group facilitators. This allows users to
connect on a one-on-one basis and is an advantage over
Facebook interventions, where private messages can only be
passed between users who are “friends”; however, being a
member of a secret Facebook group does not require a user to
be “friends” with the other members. Group facilitators should
be cautious, though, that too much private messaging with
participants could end up moving instructive conversations out
of the group, which can increase the time needed to manage the
group.
Other Social Media Platforms
Other popular social media platforms include Instagram,
Pinterest, YouTube, Vine, and Snapchat. Instagram involves
sharing of images and videos, while YouTube and Vine involve
sharing of videos. Pinterest involves sharing of links that are
organized on “boards” that are decorated by images extracted
from links. Clicking on the image takes the user to the link.
Snapchat is a platform in which users can take photos and
videos, add text and drawings, and send to selected users who
can then view it for a time limit between 1 and 10 seconds.
Multiple platforms can also be used in the same intervention.
For example, videos in a Vine or YouTube feed can be shared
on Facebook and/or Twitter. An alternative to commercial
platforms is an investigator-designed platform that meets the
specific needs of the intervention. In this case, content can be
pushed to participants’main social media feeds via share buttons
to take advantage of participants’ social media presence on
commercial platforms.
The Target Population
In designing an online social network-delivered intervention,
it is important to consider the social media experience of the
target population. If the online social network is providing active
intervention ingredients, ensuring that all participants have
access to the online social network is necessary to maximize
intervention receipt. Different subgroups, as defined by age,
sex, cultural group, or other characteristics, may contain more
frequent users of certain commercial media platforms.
Recruiting individuals who are not active users or who have no
experience engaging in a social media platform may result in
their not receiving the full dose of the intervention. Some studies
recruit both current users of the target platform and also
individuals who are willing to open an account to participate in
the study [45,46]. Even though participants might agree to sign
up for an account on the target platform to participate in the
study, the opportunity to embed the intervention into a
pre-existing habit is lost with this target population. Instead,
the intervention requires the development of a social media
habit, which may or may not occur. Their log-ins may be solely
for research participation and so this may mean fewer
opportunities for them to be exposed to intervention content
relative to regular users who will see it during their usual social
media activities, even when their interest in the intervention is
waning.
Other studies take a more conservative approach and limit study
entry criteria to current users of the target social media platform
[17,18,47-53]. Given that 61% of Facebook users surveyed
reported they take breaks from using Facebook up to several
weeks at a time [54], some studies have even more stringent
entry criteria regarding use patterns [20,55]. For example, in
one study, participants were required to be daily users of
Facebook [20], and in another, participants were required to use
Facebook for at least 30 minutes per day [55]. When using novel
platforms, restricting participants to those with social media
experience may reduce usability issues. Our previous work
revealed that participants who were recruited as nonusers
engaged minimally, even when staff provided instruction on
how to use the online social network platform [43]. To ensure
that users are familiar with the social networking site, they may
be recruited directly from the site. For example, Facebook ads
can be used for study recruitment for a fee. On Twitter,
recruitment ads can be disseminated via tweets for free.
Advertisements can target specific subgroups by using keywords
or hashtags frequently used by that community.
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“Influencers”—people that represent a specific community and
have a large following among that community—can also be
engaged and/or incentivized to disseminate study advertisements
[56].
Content Conversion
Delivery of intervention content via an online social network
requires transforming communication into a format that is
consistent with how people communicate in online social
networks. For example, in traditional intervention delivery
modalities, content is delivered via printed handouts and/or a
manual that provides the foundation for counselor-led
discussions. However, content in online social networks is
typically in the form of brief posts that sometimes include
graphics, videos, or links to articles. One study found that
information about contraceptives shared over Facebook—in
video, graphic, and game format—led to higher knowledge
scores than when information was distributed via pamphlet [57].
This shows that information shared via social media has the
potential to be even more effective than print formats.
Posts with a graphic, video, or link to an article typically include
a brief headline describing the content to attract viewers to read
and/or click on it. Individuals and/or concepts in graphics,
videos, and other media should reflect the target population.
For example, an intervention targeting Latino moms should
utilize images and videos that feature Latino moms in the
preferred language of the population. Most online discussions
are not scheduled, but rather happen spontaneously in the form
of comments/replies or hitting a “like” or “favorite” button to
indicate agreement. Online discussions are asynchronous,
meaning a question may be posted by a user at one time and
then answers by other users may appear throughout the day and
sometimes into the next day, but not typically longer. Prior to
the intervention, behavioral content should be converted into a
content library that aligns with how users interact on the target
social media platform. To this end, we recommend that a study
team member is a regular and active user who can educate the
team about the norms of the target platform.
Content Library
Overview
A content library is organized in a similar fashion as a treatment
manual, but the content itself is in a different format. Content
can include articles written by investigators that are posted on
a website, links to other online resources (eg, recipes), brief
posts that introduce links or videos (eg, “Check out these 5 ways
to squeeze exercise into your day! Which will you try this
week?”), infographics, images, gifs (ie, images with animation),
videos, status updates, conversation starters, polls, event
invitations, and chat topics.
Documents-to-Webpage Conversion
Word processing documents (eg, .doc, .rtf, and .pdf) are rarely
shared in online social networks and few networks even allow
this capability. Instead, content can be broken down into a series
of brief posts or into online articles. Online articles can be shared
via links, a commonly shared format of information on social
media. Using blogging software (eg, WordPress), lessons in a
treatment manual can be converted into online articles with
photos and videos embedded. Online articles are typically brief
(ie, 800 words) and include images. Essentially, the treatment
manual can be converted into a study blog/website that may or
may not allow comments and can be publicly available or
completely private (ie, accessible only via links, not search
engines). Images used can be developed by the team, purchased
from stock image websites, or copied from free stock image
websites. Investigators should be aware that using images found
via search engines may violate copyright laws, which has
consequences especially if the treatment manual is published
or sold.
Creation of Posts
Once the treatment manual is converted into an online format,
the next step is to create posts that introduce links in each post
in a way that draws the users’ attention to the link. The goal is
to achieve a high engagement rate, which includes all activities
that a user can do with a post (eg, click on a link, “like” or
“favorite” it, share it, or comment on it). The content in the link
can only be effective if clicked on and read. Some social media
platforms have character limits for posts (eg, Twitter) and others
will limit how many characters can be viewed without
necessitating an extra click. Although Facebook does not have
character limits, a study of 11,000 Facebook pages found the
optimal length of a post was about 120 characters, with longer
posts getting lower click-through rates [58].
Intervention posts should also accurately convey what is to be
found in the link, being careful not to bait users with
sensationalism (eg, “Emotional eating no more! How to get
over it for GOOD!”). The term “click bait” is used colloquially
on social networking sites to refer to posts that exaggerate or
sensationalize content in the link for the purpose of “baiting”
people to click. Images can also be used to accompany posts as
a way to graphically illustrate a concept or generate emotion.
One social media marketing study found that 87% of posts with
Facebook engagement had a photo [59]. A study by the social
media marketing company, HubSpot, found that posts with
photos get 53% more likes, 104% more comments, and 84%
higher click-through rates than text-only posts [60]. A study of
a smoking cessation campaign found that the most common
type of engagement was comments on photos, but while
participants found many posts motivating, some triggered the
desire to smoke, which suggests that certain images might cue
unhealthy behavior [61]. Finally, a study of the National Cancer
Institute Facebook page found that posts with images received
the most engagement relative to videos, links, and status updates
[62].
Infographics are increasingly being used as an alternative way
to depict research findings or other information via social media.
Free software can be used to make infographics or companies
can be hired to design professional-quality infographics.
Infographics are available online as well. For example, the US
Centers for Disease Control and Prevention has a gallery of
infographics available to include in websites and online
publications [63]. Videos may be another way to deliver content,
and are commonly shared on social media platforms [64]. The
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majority of Internet users (78%) report watching videos online
and 25% have uploaded videos [65]. Some platforms allow
videos to be embedded into a post while in other platforms
videos can be posted via links to their original source. However,
investigators should avoid posting lengthy videos, as social
media research reveals that the average length of time a user
will watch a video is 2.7 minutes [66,67].
Curating Evidence-Based Resources
Other resources that can be linked to in a social networking feed
include links to reputable online resources. For example, in a
weight-loss intervention, links to healthy recipes can be curated
and distributed to participants. In a smoking cessation
intervention, links to information and resources posted on the
American Cancer Society webpage might be leveraged. In
general, nonprofit scientific organizations typically have a great
deal of curated content on their websites and social media feeds,
which could be rich sources of evidence-based information and
tools to support an intervention. Leveraging existing
evidence-based content is an excellent use of available resources
and a way to connect and acquaint users with legitimate sources
of health information on the Internet, given the tremendous
amount of false information available online. Investigators are
encouraged to confirm that the link is active before posting,
given occasional changes to URLs or removal of content on
external websites.
Engagement Plan
Overview
The engagement plan should describe group size, frequency of
posting, whether posts are automated, and a guide for how and
how often interventionists should engage with participants.
Group size is a consideration given that it is likely to influence
engagement. Very small groups may have low engagement due
to size, but then very large groups might have so much
engagement that intervention content gets buried in the
newsfeed. In 19 studies we found using Facebook to deliver
behavioral interventions, group size ranged from 3 to 7282
participants [17-19,45,46,48-50,52,53,55,61,68-74]. No data
exists on the ideal size of an online social network group for a
behavioral intervention.
In terms of post frequency, each social media platform has
norms, and it would seem imperative to match the norms of the
target platform. According to one social media marketing study,
the ideal frequency is 1-2 times per day on Facebook and 3
times per day on Twitter [75]. Studies using social media for
behavioral interventions report a posting frequency ranging
from 1-2 posts per week [17,48-50], to daily [20,68,72,76], to
2 or more posts per day [19,42,46,73,77]. The frequency of
posts is likely one factor in engagement; however, given the
variability in engagement across studies, the nature of posts is
likely an even more important factor. The ideal post frequency
may also depend on the target population for the intervention.
Investigators are encouraged to solicit feedback from
participants during the design phase and/or during the pilot of
their intervention. Frequency of posts should be reported in
manuscripts so that its association with engagement can be
examined across studies.
If using commercial social networking platforms like Facebook
or Twitter, intervention content can be scheduled to post in
advance at a predetermined timing and frequency using social
media scheduling software (eg, Hootsuite and Buffer).
Scheduling software also includes features that allow you to
learn the times of day users are most likely to be logged in,
which can increase the likelihood of posts being viewed. A
social media marketing study found that engagement rates for
Facebook are 18% higher on Thursdays and Fridays, while
Twitter’s highest click-through rates are on Saturday and Sunday
[78]. Further, a study using Pinterest showed that articles on
the topics of food and fitness are mainly posted on Sundays and
Mondays [79]. These data represent average users, so ideal
timing of posts may be highly dependent on the study
population. Automating original posts is also helpful to keep
the feed consistent and predictable, especially if new posts
always appear at the same time of day. Even though posts are
automated, interventionists can and should still engage with
participants’ comments on those posts and attempt to draw
attention to those posts via their own comments. Automation
can reduce the burden of posting on the interventionist, but one
downside of automation is that it may lead to interventionists
forgetting to log into the community regularly. Having a log-in
schedule with reminders can help to keep interventionist log-ins
regular. In addition to post frequency, interventionist reaction
time to participant-initiated posts matters for user engagement.
According to one study, 53% who tweet to a company expect
a response within the hour. If the tweet is a complaint [80], 72%
expect a response within the hour. Email notifications can be
set up for interventionists to make them aware of participant
posts and cue them to respond.
Group Chats
Group chats can be scheduled to conduct discussions in the
same way that in-person group meetings are scheduled.
Facebook has a function for conducting group chats. On Twitter,
hashtags are often used to host group chats as a way to separate
chat tweets from other tweets in the newsfeed and to allow
people to easily follow the conversation. Chat tweets stay in
the newsfeed, which allows the conversation to continue after
the scheduled time of the chat. Moreover, people who missed
the chat can view the chat later. Google Hangout can also be
used to conduct video chats. While synchronous group chats
may be more convenient than in-person meetings since they do
not require transportation or childcare, they still require finding
a time where everyone can attend, which may limit participation.
On many platforms (eg, Twitter), group chat content can be
viewed after the fact since it exists in the newsfeed. This allows
participants who missed it to read the chat and comment on it
later, and even allows them to reopen the discussion on a
different day.
Microcounseling
An alternative to group chats is a form of interaction we refer
to as microcounseling, which involves frequent, brief,
asynchronous, yet timely exchanges between an interventionist
and participants [43]. In microcounseling, the interventionist
logs in at least once daily to initiate and engage in discussions.
Although the goal is for informational posts to elicit
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engagement, if they do not, the interventionist can stimulate
engagement with a post that draws attention to the content by
commenting on the post (eg, “I’m curious which of these
strategies everyone wants to try this week?”). The interventionist
can even specifically mention users in their comments to pull
them into a discussion (eg, “@puppymama, you mentioned you
were having trouble finding time to exercise, are any of these
ideas helpful?”), similar to calling on someone in a traditional
in-person group setting. Typical group dynamics emerge in
online groups, such that some individuals are very talkative,
while others are less so; some are advice givers, while others
are advice seekers. Users of online social networks are used to
fairly rapid (ie, same day) responses to their posts, thus, daily
interventionist presence would seem essential to match such
norms. A social media marketing study revealed that a Facebook
fan page post will typically receive the majority of engagement
within 3 hours [59]. Interventionists can take advantage of social
media features that convey positive reinforcement (eg, “like”
and “favorite” buttons) when users post and reply to increase
the likelihood of such behavior occurring in the future. Another
reason to address participants' comments and questions on a
timely basis is the fast pace of a social media environment where
posts can quickly get buried at the bottom of a newsfeed.
Peer Influence
The engagement plan can also involve strategies to facilitate
peer influence on health behavior change, potentially impacting
social norms. The influence of strong ties (ie, personal
connections) may be particularly important given research
showing that the social norms one perceives in their friend circle
may influence outcomes in behavioral interventions [81]. Other
research has shown that even weak ties can be influential
[82,83]. Online social networks provide a unique opportunity
to engage both strong and weak ties. Peer influence can be
facilitated using team-based approaches involving strong and/or
weak ties [84], allowing participants to engage their friend
networks (ie, strong ties) into the intervention [70], recruiting
groups of friends or family members into the intervention [85],
or providing corrective feedback regarding perceived social
norms that may be perpetuating unhealthy behavior [71].
Peer influence can also be leveraged to spread health messages
throughout large online social networks. “Viral marketing” is
a marketing technique in which messages are created by an
entity, but then spread within online social networks by users
[86]. A recent example is the Amyotrophic Lateral Sclerosis
(ALS) Association ice bucket challenge, which went viral on
Facebook in the summer of 2014 and resulted in unprecedented
donations for the Association [87]. This technique could be
leveraged by public health interventionists to spread health
messages across large networks. While it is difficult to predict
which messages have the capacity to spread virally, research
studying viral messages may shed light on the characteristics
of messages that are shared at high rates across online social
networks.
Interventionist Training
Interventionists should ideally be experienced users of the target
social media platform so that they are already acquainted with
the norms of the platform. An interventionist with little or no
experience with the platform would be equivalent to using an
interventionist for telephone counseling who has never used or
seen a phone. Training would need to be far more extensive (by
an experienced user) and include review of how the device
works, how people use it, and plenty of time to practice using
it. Supervision should be provided throughout the intervention
to flag issues. Regardless of the interventionist’s experience
level, the investigator should develop a written guide for how
often interventionists should log in and expectations for
engagement. Although exchanges are brief on social media,
conversations are continuous and dynamic 7 days a week,
including holidays, weekends, and evenings. The “off hours”
(ie, evenings and weekends) are also times that people changing
behavior are at high risk of encountering barriers. For example,
people trying to lose weight [88] or quit smoking often
encounter cues in the home and social environments. Having
interventionists who respond daily takes advantage of the ability
to insert intervention at these times when participants need it
the most. Temporary absences from the interventionist could
break the flow of the conversations and result in missed
opportunities to intervene. Given the need for frequent, brief
attention to the group, having multiple interventionists can be
helpful to cover absences/vacations as well as to model
interactive engagement in a group. Participants may also prefer
one interventionist’s engagement style over the other, thus,
multiple interventionists reduces the possibility of
disengagement from the study due to a nonpreferred
interventionist.
To engage participants in discussion with interventionists and
each other, informational posts alone might be insufficient, as
this does not mimic typical group discussions where questions
are posed and opinions are queried. Posts can be designed to
engage participants into an interactive discussion by using
open-ended questions, icebreakers, or conversation starters;
otherwise inviting participants to respond can be used to
generate discussion. In a Facebook intervention for weight loss
in young adults, status updates, photos, and polls received the
highest levels of engagement, with 75-97% receiving at least
one interaction, while videos and links received much lower
levels of engagement: 52-57% received at least one interaction
[72]. Another study found that 64% of participant engagement
on a study Facebook page occurred in response to the single
post made by the interventionist [55]. The single post was an
icebreaker, which asked participants to share experiences. In
that study, the Facebook page was meant for participants to use
to engage with each other, but the success of such an approach
may be highly dependent on whether participants happen to feel
comfortable engaging with strangers on a Facebook page.
Ultimately, measuring engagement analytics throughout the
course of a study will show which posts are most engaging, and
this data can be used to refine the current intervention strategy
in real time or in a future iteration.
Participant Training
Even the most experienced social media users may not be
accustomed to using social media to engage in a behavioral
intervention. In our study of an online social network-delivered
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weight-loss intervention, one of the biggest barriers to
engagement reported by participants was their not being sure
what to post [43]. For this reason, some guidance at the outset
of the intervention to inform participants on how to maximize
their experience can be helpful. An orientation meeting can be
held in person, by phone (eg, conference call), or online (eg,
Google Hangout) to discuss the intervention and what is
expected of participants. Participants can be encouraged to share
their experiences, comment on posts, click the “like” button on
posts they liked, and ask questions. Encouraging participants
to post in the moment when they are struggling or have a
question allows them to get help precisely when they need it.
In addition to guidance on what to post, the orientation can give
guidance on what not to post. For example, participants might
be asked to refrain from posting anything for marketing
purposes. On the other hand, having too many guidelines may
cause participants to be inhibited from posting due to concerns
about breaking rules.
When recruiting participants who are inexperienced with the
social network platform, extensive training on the platform will
be necessary. This would include help setting up an account,
guidance regarding how to use the features and settings,
familiarity with both the app and Web versions, and how to set
up email notifications to cue the participant when something
new has been posted or when they have been mentioned in a
post. In our previous work, some participants felt that the group
orientation meeting of 90 minutes was insufficient [52].
Individual meetings tailored to the participant’s level of
experience might be more suitable. A run-in period during which
the participant gets used to engaging regularly on the platform
before the intervention begins might be useful.
Cost and Scalability
To the extent that data prove online social network-delivered
interventions efficacious, a major potential advantage could be
cost-effectiveness given the elimination of clinic visits.
However, implementation still requires time and effort. Potential
costs to deliver the intervention include time spent setting up
the community, scheduling social media posts, confirming the
functionality of external links, setting up software tracking
programs, interventionist/participant training, interventionist
time to deliver the intervention, and other participant contact
time by interventionists (eg, emails to participants who have
low engagement). Studies that involve the development of a
novel platform or translation of an existing behavioral
intervention for social media delivery will incur additional costs
related to intervention development. Investigators should take
measures to track resources utilized and time spent by
interventionists and participants so that cost can be accurately
estimated.
The scalability of online social network-delivered interventions
has not yet been explored, but would seem to have great
potential given the lack of geographical barriers. Online social
networks can be used to deliver interventions by health care
organizations, public health organizations, and other entities
that serve large numbers of people over large geographical areas.
A key research question is how large can an online social
network be and still effectively deliver a behavioral intervention.
Another factor affecting scalability will be how much an
intervention can be automated given that automation will reduce
cost. Complete automation of the intervention has the highest
potential for scalability, although may come at the loss of
personalization. The leveraging of artificial intelligence in
intervention delivery may be one way to preserve
personalization. Cost-effectiveness studies are needed to truly
estimate the scalability of such interventions. Researchers are
encouraged to consider how their social media-delivered
behavioral intervention might be scaled up for widespread
dissemination and impact.
Privacy and Human Subjects Issues
Privacy concerns can arise when using online social media
platforms to deliver behavioral interventions. Privacy can be
difficult to protect when using open or public settings and some
people may not be comfortable engaging publicly or having
others outside of the study know they are in a study [38,73].
Given that behavioral interventions are traditionally conducted
in private and confidential environments, the use of private
online social network communities is the best way to mimic
this setting.
Investigators should make their local human studies committees
and participants aware of the privacy policies of the social media
platform. Because commercial platforms have access to data
shared in their platform, it is not recommended that protected
health information is collected over the platform, but instead
via other more secure means, such as through Research
Electronic Data Capture (REDCap [89]) [90]. Pretesting the
group or page prior to the start of the intervention to review the
privacy settings, functionality, and appearance of the content
is a helpful way to identify and remedy problems before using
it with study participants.
Privacy should be explained to participants at the outset of a
social media-delivered intervention to ensure they understand
who does and does not have access to their data. Given recent
highly publicized online security breaches (eg, Target [91]), it
is not only important for participants to understand the privacy
settings and receive guidance on posting personal information,
but it is also important for them to understand that the
researchers cannot completely guarantee against a security
breach.
Engagement Data
Although engagement data—in the form of views, likes, shares,
comments, favorites, replies, retweets, posts, and tweets—can
be obtained by manual abstraction from the newsfeed, this can
be a tedious and time-consuming task, especially for
interventions with a large number of participants or long
duration. A more efficient approach is to work with a
programmer to extract the desired data or to use social media
analytics programs to analyze the metrics. Data extraction
capabilities may differ by social media platform, thus,
identifying what data can be extracted and in what format in
advance is recommended. Whether extracting data manually,
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via software, or by a programmer, proper budgeting will be
important, as all require resources. Some investigators will want
to analyze the content of posts made by participants, which will
require capturing the text of posts so it can be analyzed. Content
analyses can be conducted manually via coders or in an
automated fashion using machine learning or natural language
processing. Given the volume and nature of social network data,
a team science approach that includes behavioral scientists,
social media analysts, computer scientists, and biostatisticians
is highly recommended.
Intervention Reporting
Because the literature on online social network-delivered
interventions is sparse, no reporting standards exist. Without
consistent reporting about the intervention, it is difficult to
compare studies and elucidate which approaches are associated
with the highest engagement and success rates. Consistent
reporting is also essential for replication. Table 2 outlines
reporting guidelines for the intervention and for participant
engagement.
Table 2. Reporting guidelines for social media-delivered interventions.
Reporting guidelinesIntervention and participant characteristics
Intervention general
Is the social network content intended to be host generated, user generated, or host and user gener-
ated?
Type (ie, host, user, or host and user generated)
Is the social network the primary intervention modality or adjunctive?Primary modality
What is the purpose of the social network?Purpose of SNSa
Participants
What is the social media experience level of participants? Current users? Nonusers? Expert users?Experience with social media
Intervention content
How often will posts be made by the interventionists?Post frequency
What is the content of the posts?Content
Will interventionists be providing counseling?Microcounseling
Will posts be automated? If so, how many? When?Automation
Will moderated chats be held? If so, how often?Chats
Participant engagement metrics
How many likes did each post get? On average, what percentage of posts did each participant like?Likes/favorites
How many replies did each post get? On average, what percentage of posts did each participant reply
to?
Replies/comments
How many original posts did participants make? On average, how many original posts did each
participant make?
Original posts
Intervention fidelity
What percentage of participants actually joined the group/page/community?Page membership
What percentage of planned posts were actually posted?Posts
How many views did each post get? On average, what percentage of posts did each participant view?Views
How often did the interventionist log in?Interventionist log-in frequency
What percentage of participant posts/comments did the interventionist like?Interventionist likes
What percentage of participant posts/comments did the interventionist reply or comment on?Interventionist replies/comments
Retention
How many participants exited the group before the intervention ended?Group membership termination
How many participants stopped viewing posts before the end of the intervention? At what point in
the intervention?
View termination
How many participants did not attend follow-up visits?Dropout
aSNS: social networking site.
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Future Research
Delivering behavioral interventions via online social networks
is a relatively new endeavor; thus, many questions about best
practices remain unanswered. We pose several questions to be
explored in future research.
1. What is the optimal size for an online social network group
for a behavioral intervention? The ideal size of a social network
group for each purpose (eg, microcounseling, peer support, and
information delivery) is unknown. In our previous work, we
found that people who tweet about their weight-loss journey
reported that their organically grown social network on Twitter
was, on average, 494 followers (SD 635) [40]. However, it is
unclear what percentage of their network a user interacts with
in organically grown social networks. Studies should explore
the impact of differently sized networks on both engagement
and the behavioral outcome.
2. What is the ideal structure of a group intervention? Some
studies use public groups and other private groups, and each
approach has its merits. Public groups allow for growth and
wider dissemination of content, while private groups allow for
discussions that are more intimate. The ideal structure of the
group likely depends on the goal of the intervention, but this
has never been explored.
3. What is meaningful engagement? Engagement comes in many
forms, including hitting a “like” button, voting in a poll, or
posting original content. Not all engagement may be meaningful,
in other words, it may not actually result in change in
knowledge, behavior, or other key outcomes. Research is needed
to discern which types of engagement are associated with better
outcomes.
4. How can engagement be increased in an online social
network? Studies have demonstrated links between engagement
and outcomes in social network-delivered interventions, but
what remains unclear is how to increase meaningful engagement.
Research is needed to explore the effect of group size,
interventionist engagement, post type, and participant
characteristics on participant engagement. The identification of
modifiable factors would be particularly helpful to inform future
interventions.
5. For whom are social network-delivered interventions best
suited? While it may be assumed that social network-delivered
interventions are best suited for regular users, the ideal way to
engage nonusers is unknown. The characteristics of users most
likely to benefit are unknown. People who use social media
heavily to socialize may not feel comfortable, or have interest
in, using social media for the purposes of learning about a health
condition or changing behavior. Evaluating the target
population’s interest in a social media-delivered intervention
prior to attempting an intervention will likely be useful. For
example, Waring and colleagues surveyed 63 overweight or
obese women of childbearing age who were Twitter users to
find out if they had an interest in participating in a weight-loss
intervention delivered via Twitter. The majority (81%), but not
all, were at least somewhat interested in such a program [92].
Further research is needed to explore which populations are
most interested in this type of intervention. Replicating
interventions in populations with different social media skill
levels and personal characteristics, as well as using different
online social network platforms, may shed light on which
approaches work for whom and under what circumstances.
Conclusions
Social media has revolutionized interpersonal communication,
which presents unique opportunities for communicating with
patients and delivering behavioral interventions. The design of
social network-delivered interventions requires an understanding
of the target platform, its users, and the norms for
communication on the platform. Such an understanding will
inform how the platform can be used and what role it can play
in the intervention. Content from traditional interventions will
require translation into a format that is consistent with how
content is exchanged on the target platform. The dawn of social
network-delivered interventions has also introduced a science
of engagement, which requires measurement of metrics unique
to each platform. Although social media presents a new means
of intervening on patient behavior, many challenges and
unknowns exist in the process of translating traditional
intervention models for social media delivery, including the
translation of intervention content, privacy, requirements and
cost, and identifying the target populations most likely to be
responsive. Social media research requires a team science
approach that includes experts in social media analysis,
behavioral science, computer science, and big data analyses.
Consistent reporting of intervention details and engagement
data will be crucial to advancing this science.
 
Acknowledgments
Support for Dr Waring was provided by a National Institutes of Health (NIH) grant (KL2TR000160).
Conflicts of Interest
None declared.
References
1. Duggan M, Smith A. Pew Research Center. Washington, DC: Pew Internet & American Life Project; 2013 Dec 30. Social
media update 2013 URL: http://www.pewinternet.org/2013/12/30/social-media-update-2013/ [accessed 2015-08-27]
[WebCite Cache ID 6b64FaV8V]
J Med Internet Res 2016 | vol. 18 | iss. 1 | e24 | p.12http://www.jmir.org/2016/1/e24/
(page number not for citation purposes)
Pagoto et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
2. Pew Research Center. Washington, DC: Pew Internet & American Life Project; 2014. Social networking fact sheet URL:
http://www.pewinternet.org/fact-sheets/social-networking-fact-sheet/ [accessed 2015-06-24] [WebCite Cache ID 6ZVvgfc4q]
3. Duggan M, Ellison N, Lampe C, Lenhart A, Madden M. Pew Research Center. Washington, DC: Pew Internet & American
Life Project; 2015 Jan 09. Frequency of social media use URL: http://www.pewinternet.org/2015/01/09/
frequency-of-social-media-use-2/ [accessed 2015-08-27] [WebCite Cache ID 6b64Xzv2a]
4. Hampton K, Sessions Goulet L, Rainie L, Purcell K. Pew Research Center. Washington, DC: Pew Internet & American
Life Project; 2011 Jun 16. Part 2: Who are social networking site users? URL: http://www.pewinternet.org/2011/06/16/
part-2-who-are-social-networking-site-users/ [accessed 2015-08-27] [WebCite Cache ID 6b64duHY5]
5. Constine J. TechCrunch. 2014 Jul 23. American users spend an average of 40 minutes per day on Facebook URL: http:/
/techcrunch.com/2014/07/23/facebook-usage-time/ [accessed 2015-08-27] [WebCite Cache ID 6b64rX8gD]
6. Fox S. The Social Life of Health Information, 2011. Washington, DC: Pew Internet & American Life Project; 2011 May
12. URL: http://www.pewinternet.org/files/old-media/Files/Reports/2011/PIP_Social_Life_of_Health_Info.pdf [accessed
2015-08-27] [WebCite Cache ID 6b65CRzpl]
7. Duggan M, Lenhart A, Lampe C, Ellison N. Pew Research Center. Washington DC: Pew Internet & American Life Project;
2015 Jul 16. Parents and social media URL: http://www.pewinternet.org/2015/07/16/parents-and-social-media/ [accessed
2015-08-27] [WebCite Cache ID 6b65JivYD]
8. Fox S. Pew Research Center. Washington, DC: Pew Internet & American Life Project; 2012. Health fact sheet URL: http:/
/www.pewinternet.org/Commentary/2011/November/Pew-Internet-Health.aspx [accessed 2015-08-27] [WebCite Cache
ID 6b65PHUkE]
9. Fox S. Pew Research Center. Washington, DC: Pew Internet & American Life Project; 2011 Feb 28. Peer-to-peer health
care URL: http://www.pewinternet.org/2011/02/28/peer-to-peer-health-care-2/ [accessed 2015-08-27] [WebCite Cache ID
6b65r4Dy0]
10. Fox S. Pew Research Center. Washington, DC: Pew Internet & American Life Project; 2013 Aug 03. Peer-to-peer health
care is a slow idea that will change the world URL: http://susannahfox.com/2013/08/03/
peer-to-peer-health-care-is-a-slow-idea-that-will-change-the-world/ [accessed 2015-08-27] [WebCite Cache ID 6b65xvo8E]
11. Montgomery KS, Bushee TD, Phillips JD, Kirkpatrick T, Catledge C, Braveboy K, et al. Women's challenges with postpartum
weight loss. Matern Child Health J 2011 Nov;15(8):1176-1184. [doi: 10.1007/s10995-010-0681-9] [Medline: 20844941]
12. Archer E, Groessl EJ, Sui X, McClain AC, Wilcox S, Hand GA, et al. An economic analysis of traditional and
technology-based approaches to weight loss. Am J Prev Med 2012 Aug;43(2):176-182. [doi: 10.1016/j.amepre.2012.04.018]
[Medline: 22813682]
13. Syred J, Naidoo C, Woodhall SC, Baraitser P. Would you tell everyone this? Facebook conversations as health promotion
interventions. J Med Internet Res 2014;16(4):e108 [FREE Full text] [doi: 10.2196/jmir.3231] [Medline: 24727742]
14. Poncela-Casasnovas J, Spring B, McClary D, Moller AC, Mukogo R, Pellegrini CA, et al. Social embeddedness in an online
weight management programme is linked to greater weight loss. J R Soc Interface 2015 Mar 6;12(104):20140686 [FREE
Full text] [doi: 10.1098/rsif.2014.0686] [Medline: 25631561]
15. Wicks P, Massagli M, Frost J, Brownstein C, Okun S, Vaughan T, et al. Sharing health data for better outcomes on
PatientsLikeMe. J Med Internet Res 2010;12(2):e19 [FREE Full text] [doi: 10.2196/jmir.1549] [Medline: 20542858]
16. Maher CA, Lewis LK, Ferrar K, Marshall S, De Bourdeaudhuij I, Vandelanotte C. Are health behavior change interventions
that use online social networks effective? A systematic review. J Med Internet Res 2014;16(2):e40 [FREE Full text] [doi:
10.2196/jmir.2952] [Medline: 24550083]
17. Joseph RP, Keller C, Adams MA, Ainsworth BE. Print versus a culturally-relevant Facebook and text message delivered
intervention to promote physical activity in African American women: A randomized pilot trial. BMC Womens Health
2015;15:30 [FREE Full text] [doi: 10.1186/s12905-015-0186-1] [Medline: 25886945]
18. Haines-Saah RJ, Kelly MT, Oliffe JL, Bottorff JL. Picture Me Smokefree: A qualitative study using social media and digital
photography to engage young adults in tobacco reduction and cessation. J Med Internet Res 2015;17(1):e27 [FREE Full
text] [doi: 10.2196/jmir.4061] [Medline: 25624064]
19. Bull SS, Levine DK, Black SR, Schmiege SJ, Santelli J. Social media-delivered sexual health intervention: A cluster
randomized controlled trial. Am J Prev Med 2012 Nov;43(5):467-474 [FREE Full text] [doi: 10.1016/j.amepre.2012.07.022]
[Medline: 23079168]
20. Pechmann C, Pan L, Delucchi K, Lakon CM, Prochaska JJ. Development of a Twitter-based intervention for smoking
cessation that encourages high-quality social media interactions via automessages. J Med Internet Res 2015;17(2):e50
[FREE Full text] [doi: 10.2196/jmir.3772] [Medline: 25707037]
21. Facebook. The Skin Cancer Foundation URL: https://www.facebook.com/skincancerfoundation [accessed 2015-12-27]
[WebCite Cache ID 6e6GrGcY7]
22. Duggan M, Ellison N, Lampe C, Lenhart A, Madden M. Pew Research Center. Washington, DC: Pew Internet & American
Life Project; 2015 Jan 09. Social media update 2014 URL: http://www.pewinternet.org/2015/01/09/social-media-update-2014/
[accessed 2015-08-27] [WebCite Cache ID 6b66RMgiH]
J Med Internet Res 2016 | vol. 18 | iss. 1 | e24 | p.13http://www.jmir.org/2016/1/e24/
(page number not for citation purposes)
Pagoto et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
23. Brindal E, Freyne J, Saunders I, Berkovsky S, Smith G, Noakes M. Features predicting weight loss in overweight or obese
participants in a Web-based intervention: Randomized trial. J Med Internet Res 2012;14(6):e173 [FREE Full text] [doi:
10.2196/jmir.2156] [Medline: 23234759]
24. Chang T, Chopra V, Zhang C, Woolford SJ. The role of social media in online weight management: Systematic review. J
Med Internet Res 2013;15(11):e262 [FREE Full text] [doi: 10.2196/jmir.2852] [Medline: 24287455]
25. PR Newswire. 2015 Apr 22. Facebook reports first quarter 2015 results URL: http://www.prnewswire.com/news-releases/
facebook-reports-first-quarter-2015-results-300070539.html [accessed 2015-08-27] [WebCite Cache ID 6b66gYS3r]
26. Protalinski E. ZDNet. 2011 Nov 30. Facebook increases status update character limit to 63,206 URL: http://www.zdnet.com/
article/facebook-increases-status-update-character-limit-to-63206/ [accessed 2015-08-27] [WebCite Cache ID 6b66pbnNx]
27. Quintaro P. Benzinga. 2015 Apr 28. Twitter MAU were 302M for Q1, up 18% YoY URL: http://www.benzinga.com/news/
earnings/15/04/5452400/twitter-mau-were-302m-for-q1-up-18-yoy [accessed 2015-08-27] [WebCite Cache ID 6b67H0jH9]
28. Mangalindan JP. Mashable. 2015 Apr 29. Pinterest's Evan Sharp: Guys are on here, too URL: http://mashable.com/2015/
04/29/pinterest-evan-sharp-users/ [accessed 2015-08-27] [WebCite Cache ID 6b67dU8Sz]
29. Guberti M. Marc's Blog: Digital Marketing & Entrepreneurship. 2015 Mar 23. 5 Pinterest limits URL: http://marcguberti.
com/2014/03/5-pinterest-limits/ [accessed 2015-08-27] [WebCite Cache ID 6b67pxhUj]
30. Snapchat. 2015. 3V Advertising URL: https://www.snapchat.com/ads [accessed 2015-08-27] [WebCite Cache ID 6eJZz5wkE]
31. LinkedIn Newsroom. 2015. URL: https://press.linkedin.com/about-linkedin [accessed 2015-08-27] [WebCite Cache ID
6b68VCd6M]
32. LinkedIn: Pulse. 2015 Feb 06. LinkedIn maximum character counts for 2015 URL: https://www.linkedin.com/pulse/
linkedin-maximum-character-counts-2015-pierson-linkedin-coach-%E3%83%84-?trk=pulse-det-nav_art [accessed
2016-01-05] [WebCite Cache ID 6eJaI72Gi]
33. Systrom K. Instagram Blog. 2014 Dec 10. 300 million: Sharing real moments URL: http://blog.instagram.com/post/
104847837897/141210-300million [accessed 2015-08-28] [WebCite Cache ID 6b7S23p7V]
34. Barr A. USA Today. 2013 Oct 29. Google's social network sees 58% jump in users URL: http://www.usatoday.com/story/
tech/2013/10/29/google-plus/3296017/ [accessed 2015-08-28] [WebCite Cache ID 6b7SS72TJ]
35. SMG Convonix Research Team. Convonix. 2012 Jan 05. Who has more “character”? Google+ or Facebook? URL: http:/
/www.convonix.com/blog/social-media-marketing/googleplus-vs-facebook/ [accessed 2015-08-28] [WebCite Cache ID
6b7SbtMXw]
36. Boris C. Marketing Pilgrim. 2014 Oct 24. Tumblr announces 40 percent growth and a fancy new video player URL: http:/
/www.marketingpilgrim.com/2014/10/tumblr-announces-40-percent-growth-and-a-fancy-new-video-player.html [accessed
2015-08-28] [WebCite Cache ID 6b7SpYaZ9]
37. Vine. Twitter. 2013 Aug 20. We've said this before and we'll say it again: This community - now more than 40 million of
you - is amazing. Thank you for inspiring us URL: https://twitter.com/vine/status/369911739782946816 [accessed
2015-08-28] [WebCite Cache ID 6b7SzQuMo]
38. Ramo DE, Liu H, Prochaska JJ. A mixed-methods study of young adults' receptivity to using Facebook for smoking
cessation: If you build it, will they come? Am J Health Promot 2015 Apr;29(4):e126-e135. [doi:
10.4278/ajhp.130326-QUAL-128] [Medline: 24575728]
39. DeMers J. Forbes. 2015 May 13. Why your organic Facebook reach is still falling -- And what to do about it URL: http:/
/www.forbes.com/sites/jaysondemers/2015/05/13/why-your-organic-facebook-reach-is-still-falling-and-what-to-do-about-it/
[accessed 2015-08-28] [WebCite Cache ID 6eJeCVpqH]
40. Pagoto S, Schneider KL, Evans M, Waring ME, Appelhans B, Busch AM, et al. Tweeting it off: Characteristics of adults
who tweet about a weight loss attempt. J Am Med Inform Assoc 2014;21(6):1032-1037. [doi: 10.1136/amiajnl-2014-002652]
[Medline: 24928175]
41. Kernot J, Olds T, Lewis LK, Maher C. Effectiveness of a Facebook-delivered physical activity intervention for post-partum
women: A randomized controlled trial protocol. BMC Public Health 2013;13:518 [FREE Full text] [doi:
10.1186/1471-2458-13-518] [Medline: 23714411]
42. Turner-McGrievy G, Tate D. Tweets, apps, and pods: Results of the 6-month Mobile Pounds Off Digitally (Mobile POD)
randomized weight-loss intervention among adults. J Med Internet Res 2011;13(4):e120 [FREE Full text] [doi:
10.2196/jmir.1841] [Medline: 22186428]
43. Pagoto SL, Waring ME, Schneider KL, Oleski JL, Olendzki E, Hayes RB, et al. Twitter-delivered behavioral weight-loss
interventions: A pilot series. JMIR Res Protoc 2015;4(4):e123 [FREE Full text] [doi: 10.2196/resprot.4864] [Medline:
26500186]
44. Beevolve. 2012 Oct 10. An exhaustive study of Twitter users across the world URL: http://www.beevolve.com/
twitter-statistics/ [accessed 2015-10-08] [WebCite Cache ID 6c899nPPf]
45. Patrick K, Marshall SJ, Davila EP, Kolodziejczyk JK, Fowler JH, Calfas KJ, et al. Design and implementation of a randomized
controlled social and mobile weight loss trial for young adults (project SMART). Contemp Clin Trials 2014 Jan;37(1):10-18
[FREE Full text] [doi: 10.1016/j.cct.2013.11.001] [Medline: 24215774]
J Med Internet Res 2016 | vol. 18 | iss. 1 | e24 | p.14http://www.jmir.org/2016/1/e24/
(page number not for citation purposes)
Pagoto et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
46. Wojcicki JM, Geissler JD, Stokes CW, Heyman MB, Tran CT. The use of the RESPeRATE device to lower blood pressure
in inner city obese adolescents and children: A pilot feasibility study. High Blood Press Cardiovasc Prev 2013 Jun;20(2):89-92
[FREE Full text] [doi: 10.1007/s40292-013-0014-3] [Medline: 23653175]
47. Kernot J, Olds T, Lewis LK, Maher C. Usability testing and piloting of the Mums Step It Up program--A team-based social
networking physical activity intervention for women with young children. PLoS One 2014;9(10):e108842 [FREE Full text]
[doi: 10.1371/journal.pone.0108842] [Medline: 25272039]
48. Napolitano MA, Hayes S, Bennett GG, Ives AK, Foster GD. Using Facebook and text messaging to deliver a weight loss
program to college students. Obesity (Silver Spring) 2013 Jan;21(1):25-31. [doi: 10.1002/oby.20232] [Medline: 23505165]
49. Rote AE, Klos LA, Brondino MJ, Harley AE, Swartz AM. The efficacy of a walking intervention using social media to
increase physical activity: A randomized trial. J Phys Act Health 2015 Jun;12 Suppl 1:S18-S25. [doi: 10.1123/jpah.2014-0279]
[Medline: 25599378]
50. Valle CG, Tate DF, Mayer DK, Allicock M, Cai J. A randomized trial of a Facebook-based physical activity intervention
for young adult cancer survivors. J Cancer Surviv 2013 Sep;7(3):355-368 [FREE Full text] [doi: 10.1007/s11764-013-0279-5]
[Medline: 23532799]
51. Prochaska JJ, Pechmann C, Kim R, Leonhardt JM. Twitter=quitter? An analysis of Twitter quit smoking social networks.
Tob Control 2012 Jul;21(4):447-449 [FREE Full text] [doi: 10.1136/tc.2010.042507] [Medline: 21730101]
52. Herring SJ, Cruice JF, Bennett GG, Davey A, Foster GD. Using technology to promote postpartum weight loss in urban,
low-income mothers: A pilot randomized controlled trial. J Nutr Educ Behav 2014;46(6):610-615. [doi:
10.1016/j.jneb.2014.06.002] [Medline: 25069621]
53. Young SD, Cumberland WG, Lee S, Jaganath D, Szekeres G, Coates T. Social networking technologies as an emerging
tool for HIV prevention: A cluster randomized trial. Ann Intern Med 2013 Sep 3;159(5):318-324 [FREE Full text] [doi:
10.7326/0003-4819-159-5-201309030-00005] [Medline: 24026317]
54. Rainie L, Smith A, Duggan M. Pew Research Center. Washington, DC: Pew Internet & American Life Project; 2013 Feb
05. Coming and going on Facebook URL: http://www.pewinternet.org/2013/02/05/coming-and-going-on-facebook/ [accessed
2015-08-28] [WebCite Cache ID 6b7TZAx2I]
55. Cavallo DN, Tate DF, Ries AV, Brown JD, DeVellis RF, Ammerman AS. A social media-based physical activity intervention:
A randomized controlled trial. Am J Prev Med 2012 Nov;43(5):527-532 [FREE Full text] [doi: 10.1016/j.amepre.2012.07.019]
[Medline: 23079176]
56. O'Connor A, Jackson L, Goldsmith L, Skirton H. Can I get a retweet please? Health research recruitment and the
Twittersphere. J Adv Nurs 2014 Mar;70(3):599-609. [doi: 10.1111/jan.12222] [Medline: 23909740]
57. Kofinas JD, Varrey A, Sapra KJ, Kanj RV, Chervenak FA, Asfaw T. Adjunctive social media for more effective contraceptive
counseling: A randomized controlled trial. Obstet Gynecol 2014 Apr;123(4):763-770. [doi: 10.1097/AOG.0000000000000172]
[Medline: 24785602]
58. What 120 Billion Impressions Tells Us About Successful Facebook Marketing. Boulder, CO: BlitzMetrics; 2013. URL:
https://blitzmetrics.com/wp-content/uploads/2013/04/120BillionImpressions-V4.3b.pdf [accessed 2015-08-28] [WebCite
Cache ID 6b7UEmwAP]
59. Wittman C. EdgeRank Checker. 2012 Jan 17. Post lifetime: How long does a Facebook post live? URL: https://www.
socialbakers.com/edgerankchecker/blog/2012/01/post-lifetime-how-long-does-a-facebook-post-live/ [accessed 2015-08-28]
[WebCite Cache ID 6b7UOduJd]
60. Corliss R. HubSpot Blogs. 2012 Nov 15. Photos on Facebook generate 53% more likes than the average post URL: http:/
/blog.hubspot.com/blog/tabid/6307/bid/33800/
Photos-on-Facebook-Generate-53-More-Likes-Than-the-Average-Post-NEW-DATA.aspx [accessed 2015-08-28] [WebCite
Cache ID 6b7UfgH9C]
61. Struik LL, Baskerville NB. The role of Facebook in Crush the Crave, a mobile- and social media-based smoking cessation
intervention: Qualitative framework analysis of posts. J Med Internet Res 2014;16(7):e170 [FREE Full text] [doi:
10.2196/jmir.3189] [Medline: 25016998]
62. Strekalova YA, Krieger JL. A picture really is worth a thousand words: Public engagement with the National Cancer
Institute on social media. J Cancer Educ 2015 Sep 8:1-3. [doi: 10.1007/s13187-015-0901-5] [Medline: 26351003]
63. Centers for Disease Control and Prevention. Atlanta, GA: US Department of Health and Human Services; 2015. Infographics
URL: http://www.cdc.gov/socialmedia/tools/infographics.html [accessed 2015-08-28] [WebCite Cache ID 6b7VpRC3U]
64. Pedrana A, Hellard M, Gold J, Ata N, Chang S, Howard S, et al. Queer as F**k: Reaching and engaging gay men in sexual
health promotion through social networking sites. J Med Internet Res 2013;15(2):e25 [FREE Full text] [doi:
10.2196/jmir.2334] [Medline: 23391459]
65. Pew Research Center. Washington, DC: Pew Internet & American Life Project; 2013 Oct 10. Video: The rise of online
video URL: http://www.pewinternet.org/2013/10/10/video-the-rise-of-online-video/ [accessed 2015-08-28] [WebCite Cache
ID 6b7WSZ2YU]
66. Statistic Brain. 2015. Attention span statistics URL: http://www.statisticbrain.com/attention-span-statistics/ [accessed
2015-08-28] [WebCite Cache ID 6b7Wb7eEl]
J Med Internet Res 2016 | vol. 18 | iss. 1 | e24 | p.15http://www.jmir.org/2016/1/e24/
(page number not for citation purposes)
Pagoto et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
67. Weinreich H, Obendorf H, Herder E, Mayer M. Not quite the average: An empirical study of Web use. ACM Trans Web
2008 Feb 01;2(1):1-31. [doi: 10.1145/1326561.1326566]
68. Edwards-Gaura A, Whitaker D, Self-Brown S. Can social networking be used to promote engagement in child maltreatment
prevention programs? Two pilot studies. West J Emerg Med 2014 Aug;15(5):575-581 [FREE Full text] [doi:
10.5811/westjem.2014.4.21413] [Medline: 25157304]
69. Lelutiu-Weinberger C, Gamarel KE, Golub SA, Parsons JT. Race-based differentials in the impact of mental health and
stigma on HIV risk among young men who have sex with men. Health Psychol 2015 Aug;34(8):847-856. [doi:
10.1037/hea0000192] [Medline: 25545041]
70. Rice E, Tulbert E, Cederbaum J, Barman AA, Milburn NG. Mobilizing homeless youth for HIV prevention: A social
network analysis of the acceptability of a face-to-face and online social networking intervention. Health Educ Res 2012
Apr;27(2):226-236 [FREE Full text] [doi: 10.1093/her/cyr113] [Medline: 22247453]
71. Ridout B, Campbell A. Using Facebook to deliver a social norm intervention to reduce problem drinking at university.
Drug Alcohol Rev 2014 Nov;33(6):667-673. [doi: 10.1111/dar.12141] [Medline: 24689339]
72. Hales SB, Davidson C, Turner-McGrievy GM. Varying social media post types differentially impacts engagement in a
behavioral weight loss intervention. Transl Behav Med 2014 Dec;4(4):355-362 [FREE Full text] [doi:
10.1007/s13142-014-0274-z] [Medline: 25584084]
73. Merchant G, Weibel N, Patrick K, Fowler JH, Norman GJ, Gupta A, et al. Click “like” to change your behavior: A mixed
methods study of college students' exposure to and engagement with Facebook content designed for weight loss. J Med
Internet Res 2014;16(6):e158 [FREE Full text] [doi: 10.2196/jmir.3267] [Medline: 24964294]
74. Jones L, Saksvig BI, Grieser M, Young DR. Recruiting adolescent girls into a follow-up study: Benefits of using a social
networking website. Contemp Clin Trials 2012 Mar;33(2):268-272 [FREE Full text] [doi: 10.1016/j.cct.2011.10.011]
[Medline: 22101207]
75. Ross P. Socialbakers. 2014 Apr 08. Photos are still king on Facebook URL: http://www.socialbakers.com/blog/
2149-photos-are-still-king-on-facebook [accessed 2015-08-28] [WebCite Cache ID 6b7aDCnUp]
76. Horodynski MA, Silk K, Hsieh G, Hoffman A, Robson M. Tools for teen moms to reduce infant obesity: A randomized
clinical trial. BMC Public Health 2015;15:22 [FREE Full text] [doi: 10.1186/s12889-015-1345-x] [Medline: 25604090]
77. Turner-McGrievy GM, Tate DF. Weight loss social support in 140 characters or less: Use of an online social network in a
remotely delivered weight loss intervention. Transl Behav Med 2013 Sep;3(3):287-294 [FREE Full text] [doi:
10.1007/s13142-012-0183-y] [Medline: 24073180]
78. Cooper BB. Buffer Blog. 2013 Aug 29. A scientific guide to posting tweets, Facebook posts, emails, and blog posts at the
best time URL: https://blog.bufferapp.com/best-time-to-tweet-post-to-facebook-send-emails-publish-blogposts [accessed
2015-08-28] [WebCite Cache ID 6b7aoClQu]
79. Pinterest Blog. 2014 May 15. Pin trends of the week URL: https://blog.pinterest.com/en/pin-trends-week [accessed
2015-08-28] [WebCite Cache ID 6b7bjxeAH]
80. Lithium. 2013. Consumers will punish brands that fail to respond on Twitter quickly URL: http://www.lithium.com/company/
news-room/press-releases/2013/consumers-will-punish-brands-that-fail-to-respond-on-twitter-quickly [accessed 2016-01-10]
[WebCite Cache ID 6eRaQnApq]
81. Leahey TM, Doyle CY, Xu X, Bihuniak J, Wing RR. Social networks and social norms are associated with obesity treatment
outcomes. Obesity (Silver Spring) 2015 Aug;23(8):1550-1554. [doi: 10.1002/oby.21074] [Medline: 26150394]
82. Sandstrom GM, Dunn EW. Social interactions and well-being: The surprising power of weak ties. Pers Soc Psychol Bull
2014 Apr 25;40(7):910-922. [doi: 10.1177/0146167214529799] [Medline: 24769739]
83. Van Voorhees BW, Gollan J, Fogel J. Pilot study of Internet-based early intervention for combat-related mental distress.
J Rehabil Res Dev 2012;49(8):1175-1190 [FREE Full text] [Medline: 23341310]
84. Leahey TM, Kumar R, Weinberg BM, Wing RR. Teammates and social influence affect weight loss outcomes in a team-based
weight loss competition. Obesity (Silver Spring) 2012 Jul;20(7):1413-1418 [FREE Full text] [doi: 10.1038/oby.2012.18]
[Medline: 22310234]
85. Wing RR, Jeffery RW. Benefits of recruiting participants with friends and increasing social support for weight loss and
maintenance. J Consult Clin Psychol 1999 Feb;67(1):132-138. [Medline: 10028217]
86. Subramani MR, Rajagopalan B. Knowledge-sharing and influence in online social networks via viral marketing. Commun
ACM 2003 Dec 01;46(12):300. [doi: 10.1145/953460.953514]
87. Braiker B. Digiday. 2014 Aug 14. The 'Ice Bucket Challenge': A case study in viral marketing gold URL: http://digiday.
com/brands/ice-bucket-challenge-case-study-viral-marketing-success/ [accessed 2015-10-08] [WebCite Cache ID 6c8D76p5F]
88. Orsama A, Mattila E, Ermes M, van Gils GM, Wansink B, Korhonen I. Weight rhythms: Weight increases during weekends
and decreases during weekdays. Obes Facts 2014;7(1):36-47. [doi: 10.1159/000356147] [Medline: 24504358]
89. REDCap. URL: http://project-redcap.org/ [accessed 2016-01-14] [WebCite Cache ID 6eXGGmMEv]
90. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--A
metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed
Inform 2009 Apr;42(2):377-381 [FREE Full text] [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]
J Med Internet Res 2016 | vol. 18 | iss. 1 | e24 | p.16http://www.jmir.org/2016/1/e24/
(page number not for citation purposes)
Pagoto et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
91. Yang JL, Jayakumar A. The Washington Post. 2014 Jan 10. Target says up to 70 million more customers were hit by
December data breach URL: http://www.washingtonpost.com/business/economy/
target-says-70-million-customers-were-hit-by-dec-data-breach-more-than-first-reported/2014/01/10/
0ada1026-79fe-11e3-8963-b4b654bcc9b2_story.html [accessed 2015-10-08] [WebCite Cache ID 6c8Dhwb08]
92. Waring M, Evans M, Schneider K, Whited M, Appelhans B, Xiao R, et al. Interest in a Twitter-delivered weight loss
program among women of childbearing age. In: Proceedings of the 36th Annual Meeting & Scientific Sessions of the
Society of Behavioral Medicine. 2015 Presented at: The 36th Annual Meeting & Scientific Sessions of the Society of
Behavioral Medicine; April 22-25, 2015; San Antonio, TX.
Abbreviations
ALS: amyotrophic lateral sclerosis
API: application programming interface
CDC: Centers for Disease Control and Prevention
DM: direct message
N/A: not applicable
NIH: National Institutes of Health
REDCap: Research Electronic Data Capture
SNS: social networking site
Edited by P Morita; submitted 31.08.15; peer-reviewed by J Pugatch, S Santana, J Robinson; comments to author 16.09.15; revised
version received 14.10.15; accepted 09.11.15; published 29.01.16
Please cite as:
Pagoto S, Waring ME, May CN, Ding EY, Kunz WH, Hayes R, Oleski JL
Adapting Behavioral Interventions for Social Media Delivery
J Med Internet Res 2016;18(1):e24
URL: http://www.jmir.org/2016/1/e24/ 
doi:10.2196/jmir.5086
PMID:26825969
©Sherry Pagoto, Molly E Waring, Christine N May, Eric Y Ding, Werner H Kunz, Rashelle Hayes, Jessica L Oleski. Originally
published in the Journal of Medical Internet Research (http://www.jmir.org), 29.01.2016. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.jmir.org/, as well as this copyright and license information must be included.
J Med Internet Res 2016 | vol. 18 | iss. 1 | e24 | p.17http://www.jmir.org/2016/1/e24/
(page number not for citation purposes)
Pagoto et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
